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Objective: To evaluate the performance of continuously working blood culture systems in a discontinuous laboratory 
system. 
Methods: The systems used were BacT/Alert (Organon Teknika Corp., Durham, NC) and BACTEC NR 860 (Becton 
Dickinson Diagnostic Instruments, Sparks, Md) in a comparison in  a laboratory staffed 8% h on Mondays to Fridays and 
4% h on Saturdays. Blood culture bottles (BacT/Alert aerobic and anaerobic, BACTEC NR 26 A and NR 27 A) were 
received thrice daily. 
Results: From 1824 pairs of blood culture vials, 110 clinically significant microorganisms were recovered by both 
BACTEC and BacT/Alert, 43 by BACTEC alone, and 33 by BacT/Alert alone. The differences between the systems in total 
recovery and in recovery of individual species were not statistically significant. The average detection times were 13.36 h 
for BACTEC and 13.93 h for BacT/Alert (E-0.1). These times represent only 35.6% (BACTEC) and 32.6% (BacT/Alert) of 
the total timespans from collection of blood to informing the ward of a positive result (tcrd, clinically relevant detection 
time). If 24 h per day blood culture processing conditions and continuous transport of vials to the laboratory had been 
available, these percentages would have risen to  87% (BACTEC) and 87.5% (BacT/Alert). Under such 'ideal' conditions, 
ftrd could have been reduced by 22.16 h using BACTEC and by 26.81 h using BacT/Alert. The BacT/Alert system showed 
more false-positive results than the BACTEC system (80 (4.39%) versus 23 (1.26%), P<O.OOI) .  
Conclusions: No time benefit for detection of positive blood cultures is gained with continuously measuring systems, 
if loading and processing of vials is organized discontinuously, as in  our laboratory. 
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I NTROD U CTI 0 N 
Kapid, accurate and reliable detection of micro- 
organisms in blood is one of the most important tasks 
of a clinical microbioloW laboratory. Automated blood 
culture systems have been widely used for years, and 
the niost often employed systems have been BACTEC 
460 radiometric, 660 semi-automated non-radiometric 
and 860 fully automated non-radiometric instruments 
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(Becton Dickinson Diagnostic Instruments, Sparks, 
Md). In 1991, Organon Teknika Corp. (Durham, NC) 
introduced the fully automated BacT/Alert blood 
culture system. Ainong the advantages that the iiianu- 
facturer claims over other blood culture systems is 
earlier detection of positive vials due to its new feature 
of a continuously-measuring technique. 
Studies confirming these advantages [I -31 were 
conducted in laboratories staflkd 24 h per day. How- 
ever, in Germany and many other European countries 
microbiology laboratories are seldom staffed 24 h per 
day. Also, due to the absence of venipuncture teams, 
transport of vials to the laboratory usually occurs only 
a few times per day. Under such conditions, where 
niany blood cultures remain unprocessed for a long 
period of time (up to 44 h at weekends), the clinical 
value of a blood culture system's advantages in  
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detection speed is questionable, especially with regard 
to cost-benefit considerations. 
We compared the two instruments in a clinical trial 
from February 1993 to October 1993. We wished to 
find out whether the performance of our instruments 
matched the reported results and also whether differ- 
ences in detection speed had clinical significance in the 
setting of a laboratory which was not continuously 
staffed and received blood cultures only three times a 
day. 
MATERIALS AND METHODS 
Clinical trial 
At the Center for Internal Medicine, J.W. Goethe 
University Hospital, Frankfurt, Germany, blood was 
collected according to standard techniques from adult 
inpatients and outpatients with suspected bacteremia or 
fungemia. One aerobic and one anaerobic bottle from 
each system-resin-containing BACTEC 26A and 27A 
and non-resin BacT/Alert aerobic and anaerobic- was 
inoculated with 8 mL ofblood. After venting of aerobic 
bottles, all vials were stored in a central incubator 
(35OC, non-shaking) whence they were brought to the 
laboratory three times a day on Mondays to Fridays 
(8:00 a.m., 11:30 a.m. and 2:00 p.m.), and twice on 
Saturdays (8:00 a.m. and 11:30 a.m.). Upon receipt, the 
bottles were simultaneously loaded into the systems. 
laboratory processing 
The laboratory was staffed on Monday to Friday 
from 8:OO a.m. to 4:30 p.m. and from 8:OO a.m. to 
12:30p.m. on Saturdays. When a bottle was flagged 
positive, Gram stain and smear subculture of both 
bottles were carried out. Upon positive findings in the 
Gram stain, the ward was informed. Further identific- 
ation of microorganisms was carried out according to 
standard laboratory techniques. Vials that showed no 
results in the Gram stain were reloaded into the systems. 
A subset of 50 vials that gave positive signals but were 
negative on Gram stain was stained with 0.1% (1 g/L) 
acridine orange. After 7 days, terminal subcultures were 
performed. 
Calculation of detection time 
The overall detection time for each system, td (hours in 
decimals), was calculated as td=tp- ti, with t,=time of 
positive signal, and tl=time ofloading. The two systems 
were compared for speed of detection. An additional 
comparison was made when detection times differing 
by 5 6  h were assumed to be the same. 
Clinically relevant detection time 
Since the period of time during which a blood culture 
bottle is located in the system-the detection time as 
defined above-represents only one part of the 
timespan between time of collection of blood and time 
when the result of a positive blood culture is reported 
to the ward, for better differentiation it became 
necessary to define three more timespans. 
The preincubation time, t,,, during which blood 
cultures are stored and transported to the laboratory, 
was defined as the time of collection of blood, t,, until 
the time of loading, tl:tpr= tl- tc. The postincubation 
time, t,,, was defined as the time from detection of a 
positive bottle, tp, until the time notice was given to the 
ward, t,,,:t,,= tn,-tp. This period comprises the time 
of processing of a positive culture plus the time for 
which a vial remains unprocessed in the system after 
detection. The clinically relevant detection time, tcrd, 
integrates the three timespans preincubation time, 
detection time and postincubation time, and can be 
calculated as time of notice given to ward, t, minus 
time of collection of blood, tc:tcrd=tnw-fc. It represents 
the total time for which the clinician is waiting for the 
result of a blood culture from the time of collection of 
blood onward. 
'Ideal' clinically relevant detection time 
To define the timespans that might have been achieved 
in a continuously staffed laboratory, with rapid delivery 
of individual blood cultures, we assumed that the ideal 
preincubation time (tlpr) and the ideal postincubation 
time (tlpo) would be 1 h. 
Data analysis 
The McNemar test was used to analyze differences in 
detection of the two systems, the Wilcoxon matched 
pairs signed rank test was used to compare the time- 
spans, and the Wilcoxon rank sum test was used to 
assess the correlation between false-positive results and 
preincubation time. 
During the study, a total of 1824 adequately filled and 
complete bottle sets (i.e. four bottles) was received. In 
317 cases (17.38%), at least one of four was reported 
positive by at least one of the systems. Of  these, 98 
(5.37%) were found to be false-positive (negative Gram 
stain and subculture). One hundred and fifty-seven vials 
(8.69%) yielded one clinically significant species, and 
14 vials (0.77%) yielded two clinically significant 
species. Fifty-seven vials (3.13%) yielded one contam- 
inant, and one vial (0.05%) yielded two contaminants. 
Of  all 185 significant isolates, 110 (6.03%) were 
recovered by both BACTEC and BacT/Alert, 43 
(2.36%) by BACTEC alone, and 32 (1.75%) by 
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BacT/Alert alone (P> 0.1). BACTEC alone yielded 
more coagulase-negative staphylococci than BacT/ 
Alert alone (P>0.05). No statistical significance was 
reached when species were compared. Table 1 shows a 
complete list of microorganisms and the differences in 
recovery rate. 
In 56 of 86 cases yielding clinically relevant 
Staphylococcus aureus, Staphylococcus epidermidis and 
Escherichia coli isolates, patients were receiving anti- 
biotics at the time of blood collection. In 49 of those, 
the microorganism proved sensitive to the antibiotic. 
Of  those, BACTEC and BacTIAlert recovered 26 
microorganisms, BacT/Alert alone four and BACTEC 
alone 19 (P<0.01). BACTEC alone yielded more 
Staphylococcus uureus isolates (9 versus 2, P<0.1), 
Staphylococcus epidermidis isolates (6 versus 0, P<0.05), 
and Escherichia coli (4 versus 2, P>0.1) than BacT/Alert 
alone (see Table 2). 
O f  the 1824 pairs of blood cultures (four bottles 
per pair), 98 (5.37%) were fahe positives. BACTEC 
signaled as positive at least one olrtwo bottles which had 
negative Gram stain and subculture in 23 instances, and 
BacT/Alert did so in 80 instances ( P < O . O O l ) .  
BACTEC yielded 12 false-positive aerobic and 14 
false-positive anaerobic bottles. BacT/Alert yielded 74 
false-positive aerobic bottles and 14 false-positive 
anaerobic bottles. The average preincubation time of 
60 BacT/Alert false-positive bottles with known 
collection times was 20.24 h (:? 3.74 sJ. Fifty false- 
positive cultures were stained with acridine orange. In 
one case a spirilliform, motile rod was detected. It was 
identified as a Campylobacter sp. 
Table 1 Comparative yields of clinically iniportant bacteria and fungi in BACTEC and BacT/Alert 
No. of isolates recovered from: 
Microorganisms BACTEC and BacTiAlert BACTEC P-value 
BacTiAlert onlv only 
Staphylococcus aweus 
Coagulase-negative staphylococci" 
Enterococcib 
Streptococci' 
Other Gram-positive bacteriad 
E .  coli 
Other Enterobacteriaceae' 
Other Gram-negative bacteria' 
Candida albicam 
Other fungig 
AU microorganisms 
11 
22 
4 
15 
3 
20 
20 
11 
4 
0 
110 
5 
1 
1 
2 
1 
7 
8 
5 
0 
2 
32 
~ 
9 
7 
2 
2 
1 
13 
2 
4 
2 
1 
43 
20.1 
>0.05 
>0.1 
>0.1 
> 0.1 
>0.1 
>0.1 
20.1 
>0.1 
>0.1 
>O.l 
~ ~~ ~~ ~ ~~~ 
"Includes: 23 Staphylococcus epidermidis, three Staphylococcus haemulyticus, two Staphylococcus warneri, one Staphylococci3s lentus and one 
Staphylococcus lugdunensis. 
'Includes: s i x  Eriterococcusfaecalis and one Enterocorcusfaecium, 
'Includes: eight Streptococcus mitis, three Streptococcus oralis, three Strrptocorcirs pneumoriiae, two Streptococcus saliuarius, two Streptucoccus serogroup 
A and one Streptococcus serogroup G. 
'Includes: three Corynebacterittm jeikeium and two Corynebactrrium spp. 
'Includes six Klebsiella pneumoniae, five Serratia marcescenr, four Enterobacter cloacae, four Salmonella enteritidis, four S~ilmonella paratyphi A, 
two Salmonella typhi, one Enterobarter apglomerans, one Enterobactrr sp., one Klebsiella sp., one Klebsiella oxytoca, and one Salmonella typhimurium. 
'Includes: eight Stenotrophomonas maltophilia, six Pseudomonas aertc@tiosa, two Fusobacterium spp., two Neisseria spp., one Acinetobacter sp. dnd 
onc Campylobarter sp. 
%dudes: two Candida kmsei and one Torulopsis glabrata. 
Table 2 Comparative yields of Staphylococcus aweus, Staphylococcus epidermidis and Escherichia coli sensitive to antibiotics given 
at the time of blood culture collection 
No. of isolates recovered from: 
Microorganisms BACTEC and BacT/Alert BACTEC P-value 
BacT/Alert onlv onlv 
7 Staphylococcus aureirs 5 - 9 <0.1 
Staphylococcus epidermidis 7 0 6 <0.05 
E .  roli 14 2 4 >0.1 
AU microorganisms 26 4 19 <0.01 
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During the study, one clinically relevant BacT/ 
Alert culture (0.05%) and two BACTEC cultures 
(0.11%) which had been reported negative by both 
instruments after 7 days gave positive findings in 
terminal subculture (false negatives, P> 0.1). 
Time comparison under Frankfurt conditions (Table 3) 
The average preincubation time, tp., for 90 clinically 
significant organisms detected by both systems was 
17.07 h (+ 1.66 sx) for both instruments. The average 
time to detection, td, was 13.36 h (? 1.67 s,) for 
BACTEC and 13.93 h (+ 1.65 sx) for BacT/Alert. The 
average postincubation time, tp., was 7.09 h (+ 1.15 rx) 
for BACTEC and 11.74 h (+ 1.24 rx) for BacT/Alert. 
The average clinically relevant detection time, &rd, was 
37.52 h ( 2  2.61 sx) for BACTEC and 42.74 h (+ 
2.45 sx) for BacT/Alert. 
Of the 103 true-positive vials (110 clinically sig- 
nificant microorganisms) which were recovered by 
both systems, BACTEC detected 56 earlier and 
BacT/Alert 47. When the difference had to be greater 
than 6 h in order to be recognized, BACTEC and 
BacT/Alert would have recovered 66 positives at the 
‘same’ time, 19 would have been detected by BACTEC 
first, and 25 would have been detected first by 
BacT/Alert (P>0.1). Table 4 lists the differences in 
detection time for recovered microorganisms. 
Time comparison under ’ideal’ conditions 
Under conditions with maximum reduction of pre- 
and postincubation time as defined above, the ‘ideal’ tcrd 
could have been reduced by 22.16 h to 15.36 h for 
BACTEC (P<0.001) and by 26.81 h to 15.93 h for 
BacTIAlert (P<O.001). When postincubation time 
alone had been lowered to 1 h, the ward would have 
been informed 5.09 h earlier using BACTEC, and 
10.74 h earlier using BacT/Alert, as compared to the 
actual time necessary (P<0.001). Table 3 shows the 
comparison of the various timespans and the- 
hypothetical-speed advantage resulting from ideal 
conditions. 
DISCUSSION 
This is the first trial testing Organon Teknika’s 
BacT/Alert and Becton Dickinson’s BACTEC NR 
860 in a direct system-versus-system comparison. 
BacT/Alert’s newly introduced continuously- 
measuring technique aims at lowering the time to 
detection of a microorganism. Earlier publications 
[1-51 have positively evaluated this feature and also the 
high detection reliability, easy handling and low false- 
positive rate. However, the importance of the speed 
advantages of one instrument may be put in perspective 
if one considers the following. The period of time 
Table 3 Comparison of tlmespans between BACTEC 860 and BacT/Alert (YO clinically relevant blood cultures recovered by both 
instruments) 
Frankfurt Ideal Frankfurt-Ideal 
fc*da 2 sx % t ,CI<I % At P-value 
BACTEC 37.52 2.61 100 
BacT/Alert 42.74 2.45 100 
P-value <0.001 
15.36 100 
15.93 100 
22.16 <0.001 
26.81 <0.001 
~~ 
tP. -r- sx %’ f,,, %’ At P-value 
BACTEC 17.07 1.66 45.49 1 .00 6.51 16.07 <0.001 
BacT/Alert 17.07 1.66 39.94 1 .00 6.28 16.07 <0.001 
td ? sx %‘ td %’ At 
BACTEC 13.36 1.67 35.60 13.36 86.98 0 
BacT/Alert 13.93 1.65 32.59 13.93 87.45 0 
P-value >0.1 
tP” 2 5, %‘ t,,, %’ At P-value 
BACTEC 7.09 1.15 18.90 1.00 6.51 5.09 <0.001 
BacT/Alert 11.74 1.24 27.47 1 .OO 6.28 10.74 <0.001 
P-value <0.001 
a Times in hours, f,d=clinically relevant detection time, f,,,d=ideal f,d, t,,=preincubation time, t,,,=ideal tPr, td=detection time, 
t,,=postincubation time, f,,,=ideaJ tpo. 
‘Percentage of BACTEC’s or BacT/AlertS t,,d. 
‘Percentage of BACTEC’s or BacT/Alert’s flcrd. 
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Table 4 Comparative of detection time of BACTEC NR 860 and BacT/Alert with a difference >6 h in order to be recobmized 
No. of isolates recovered from: 
Microorganisms BACTEC and BacT/Alert BACTEC P-value 
BacT/Alert O d Y  only 
Staphylococcus aureus 7 
Coagulase-negative staphylococci" 10 
Enterococd' 2 
Streptococci' 8 
Other Gram-positive bacteriad 
E. coli 
Other Enterobacteriaceae' 
Other Gram-negative bacteria' 
Candida albicatis 
2 
14 
14 
8 
2 
>0.1 
>0.1 
>0.1 
> 0.1 
>O. l  
> O . l  
>0.1 
>O.l 
20.1 
AU microorganisms 66 25 19 >O.1 
"Includes: 16 Staphylococcus epidermidis, two Staphylocorcus warneri, two Staphylococcus huemolyticus, one Staphylococcus lentus, one Staphyloroccus 
Iqdunensis. 
bIncludes: three EntPrococcusfaecalis, one Enterocorcusfaeiiuni 
'Includes: seven Streptococcus mitis, three Streptococcus prieumoriiae, two Streptococcus saliuarius, two Streptococcus serogroup A, one Streptococcus 
oralis. 
dIncludes: one Corynebacterium jeikeium, two Corynebacterium spp. 
'Includes six Klebsiellu pneuwioniae, four Serratia murcescens, three Enterobacter cloacae, two Salmonellu enteritidis, one Linterobacter a<g/omerans, 
one Eiiterobacfer sp., one Klebsiella sp., one Salmonella paratyphi A, one Salmonella typhi. 
'Includes: seven Stetiotrophomonas maltophilia, two Pseudomonus aeruxinosa, one Fusobacterium sp., one Acinelobacter SF. 
between a blood culture being drawn and the ward 
receiving a result can be divided into three parts: (1) 
transport and storage; (2) detection by the instrument; 
and (3) delay before unloading and processing of a 
positive culture. While part 2 is a matter of scientific 
progress, parts 1 and 3 are often influenced by other 
factors, e.g. local facilities, work schemes and number 
of staff, which are not easy to change but which may 
cause major time delays. From a practical point of view, 
it is important to test an instrument under realistic 
conditions. Our  study was designed to assess the 
performance of the two systems in our specific setting, 
where the laboratory is not continuously staffed and 
receives blood culture bottles only three times per day. 
Under such conditions, work-up of blood cultures 
can be delayed in two ways: 
1. Extension of preincubation time, before vials are 
put into the instrument. Vials that were collected 
after 1 p.m. on weekdays were stored in a central 
incubator until the next morning and not loaded 
into the instruments before 8:30 a.m. the next day, 
amounting to 19.5 h preincubation time. At 
weekends, this time was extended, up to 44 h. 
With an average of 17.07 h, the preincubation time 
comprise5 45.49% of the clinically relevant 
detection time, tLrd ,  for BACTEC and 39.94% for 
BacT/Alert (see Table 3). 
2. Delay in further processinlg after detection of a 
positive vial (postincubation time). A bottle flagged 
positive after 4:OO p.m. wa5, not processed before 
8:30 a.m. the next morning and the ward was not 
informed before 9:30 a.m. Positive findings after 
Saturday 12:30 a.m. remained unprocessed until 
Monday 8:OO a.m. O n  average, bottles tested in 
our trial had a processing delay of 7.09 h in 
BACTEC (18.9% of t& and of 11.74 h in 
BacT/Alert (27.47% of tcrd) .  During this time, the 
fact that BacT/Alert measures continuously is 
irrelevant. In our laboratory, BACTEC's average 
clinically relevant detectior:, time, tcrdr was signi- 
ficantly superior to BacT/.klert's (37.52 h versus 
42.74 h, P<0.001). 
Under ideal conditions as defined above, pre- and 
postincubation time and thus clinically relevant 
detection time could be reduced by a great deal, as can 
be seen from Table 3 (At):  the preincubation time by 
16.07 h for both instruments, the postincubation time 
by 5.09 h (BACTEC) and 10.74 h (BacT/Alert), and 
the clinically relevant detection time by 22.16 h 
(BACTEC) and 26.81 h (Bac'r/Alert). Our results 
show that in order to reduce the total timespan from 
collection of blood until notice is given to the ward, in 
a setting such as ours it is much more effective to aim 
at reducing the time delay behre  loading and after 
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detection of a positive culture than the time of actual 
detection by the instrument. 
Positioning a blood culture system in the Center 
for Internal Medicine, instead of in the laboratory, and 
having the bottles loaded by the ward staff, instead of 
laboratory personnel, would have led to reduction of 
preincubation time by 16.07 h. With its anonymous 
loading feature, BacT/Alert allows vials to be entered 
into the system by unskilled personnel. The loaded 
bottles require only basic identification, e.g. patient 
name. Patient data can be entered into the computer 
software by laboratory staff later. This, of course, 
would hamper immediate processing of positive vials, 
and remote signaling would be needed. Such a system 
should be evaluated carefully under clinical con- 
ditions. 
Reduction of postincubation time by introduction 
of continuous personnel presence in the laboratory 
would be less effective in two ways: (1) the time gain 
would only account for 5.09 h for BACTEC and 
10.74 h for BacT/Alert; and (2) it would be a very 
costly measure. 
In our study, the average time to detection of 90 
clinically relevant organisms recovered by both 
instruments was 13.36 h for BACTEC and 13.93 h for 
BacT/Alert, P>0.1. BACTEC reported 56 positive 
vials earlier, BacT/Alert 47 (P>0.1). These results are 
not consistent with the findings of Wilson et a1 [2] 
according to which BacT/Alert detected significantly 
earlier almost all microorganisms that are a frequent 
cause of sepsis today. However, if one only recognizes 
differences greater than 6 h, BACTEC yielded 19 
earlier and BacT/Alert 25. This might indicate the 
superiority of BacT/Alert, recalling the possible 
advantage of BACTEC resin bottles [6-81. 
In our trial, BACTEC recovered more Staphyl- 
ococcus aureus isolates and Escherichia coli isolates, 
whereas BacT/Alert recovered more other Entero- 
bacteriaceae. These differences were not statistically 
significant. Wilson et al did not find a difference in 
staphylococcal isolation when comparing BacT/Alert 
and BACTEC NR 660/730 [2]. However, BacT/Alert 
was less effective in recovering Staphylococcus aureus 
isolates in a trial comparing BacT/Alert with Difco 
ESP [9]. Wilson et al [2] have reported better recovery 
of Enterobacteriaceae isolates by BacT/Alert compared 
to BACTEC NR-660/730. BACTEC also recovered 
more coagulase-negative staphylococcal isolates, statist- 
ically of borderline significance ( R 0 . 1 ) .  In a com- 
parison of both instruments’ yields of 49 Staphylococcus 
aureus, Escherichia coli and Staphylococcus epidermidis 
isolates , where patients were receiving antibiotics at the 
time of collection of blood and the microorganism 
proved sensitive to the antibiotic, the superiority of 
BACTEC in detection reliability turned out to be 
statistically significant (P<0.05). Studies testing 
Organon Teknika’s FAN bottles are needed to evaluate 
this finding further. 
The introduction of automated blood culture 
systems also serves the purpose of reducing the routine 
workload for laboratory personnel. A low false-positive 
rate is one important factor here. In this trial, BacT/ 
Alert gave 80 (4.39%) false-positive results, and 
BACTEC 23 (1.26%). This difference was statistically 
significant (P<0.001). Whereas BACTEC’s false- 
positive rate must be regarded as being highly 
satisfactory, the false-positive rate of BacT/Alert was 
extremely high and contradicts the findings of previous 
trials [1,2,4]. Various hypotheses were tested: 
1. A high percentage of false-positive vials (41 of 98 
(41 3%)) originated from patients from the Bone 
Marrow Transplant Department. It has previously 
been shown [lo] that abnormally high numbers of 
blood cells-mainly leukocytes-and hypercapnia 
can cause increased background COn concentra- 
tion and thus false positives. However, the 
leukocyte and thrombocyte counts of these specific 
patients both varied randomly from extremely low 
to very high with no apparent correlation (data not 
shown). 
2. False-positive vials could actually be true positives, 
but of a kind which defies detection by standard 
laboratory techniques (Gram stain and subculture). 
Subsequently, a total of 50 false-positive vials was 
stained with 1% acridine orange, which is known 
to stain any R N A  and DNA in blood cells or 
microorganisms [ l  11. One spirilliforme motile rod 
was found and identified as a Campylobacter sp. after 
subculture in a C02-enriched environment. 
3. Eighty-four per cent (74 of 88) of BacT/Alert’s 
false positives were found in aerobic bottles. O n  
Organon Teknika’s advice, the aerobic bottles were 
re-vented before loading, a measure that had 
proved to positively affect the false-positive rate in 
other laboratories. During the period of re-venting 
from 1 June to 1 September 1993, the rate of false 
positives rose unexpectedly to 5.3%. 
4. Many blood culture bottles were preincubated for 
a long time. During this period they were stored 
in an upright position and not agitated. Since in 
BacT/Alert cultures the C02 sensor is bonded to 
the bottom of each bottle, C02 emitted by blood 
cells sedimented during the preincubation time 
might have caused the high number of false- 
positive results. The average preincubation time of 
107 true-positive BacT/Alert vials was 17.19 h (+ 
1.49 sx), and that of 60 false-positive BacT/Alert 
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vials was 20.24 h (k 3.74 sx). Even though this 
difference was not statistically significant (P>O.I), 
studies testing the influence of preincubation time 
on specificity and sensitivity of blood culture 
testing appear warranted. 
It has been shown that routine terminal subcultures 
are not necessary with the BACTEC systems [12]. 
Wilson et a1 [2] concluded the same for the BacT/Alert 
system. With BACTEC yielding as few as two clinically 
relevant false-negative vials (0.11%) and BacT/Alert 
one (0.05%), which has no statistical significance, we 
can fully confirm these findings. 
To summarize our findings, the possible speed 
advantage of continuously working blood culture 
systems could not be demonstrated in our 
discontinuously staffed laboratory. Major time gains in 
our setting could have been achieved: (1) by 
positioning the blood culture system in local proximity 
to the wards instead of in the laboratory-this would 
have only been possible using BacTIAlert due to its 
anonymous loading features and (2) by introduction of 
24 h per day personnel presence in the laboratory. 
Studies testing BacT/Alert’s anonymous loading feature 
and the new FAN bottles under clinical conditions 
appear warranted. BacT/Alert had a high false-positive 
rate which had not been found in other studies and 
which may be correlated to long preincubation times. 
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